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Abstract: Just like any other medical research field, the investigation on the use of virtual articulators in dentistry
has its ethical implications. Research ethics in oral and medical investigations are critical internationally. The
privacy of any participant in the research is a non-negotiable and justice is crucial at all times during the research.
We researched on various online research platforms and selected 12 research papers, out of 197, that treat the
ethics in research in medical and dental clinical research. We identified 10 ethical issues that needs to be
considered while doing clinical research on application of virtual articulators in dentistry. Those are: (1) Duty to
society; (2) Beneficence; (3) Conflict of interest; (4) Informed consent; (5) Integrity; (6) Nondiscrimination; (7)
Nonexploitation; (8) Privacy and confidentiality; (9) Professional competence; and (10) Professional discipline.
Research ethics is a sensitive topic either when discussing human rights, the integrity of research, or conflict of
interest. Research ethics, a wholesome practice, and preparation are crucial. Given that the research on the use of
virtual articulator in dentistry is crucial to dental health around the globe, the studies should be of high accuracy.
The research findings should be published fully, avoiding any form of plagiarism. Integrity is critical in any
scientific research. Integrity builds the reputation of a research and the researcher involved. Peer reviewing is an
appropriate measure to deal with integrity. It is where different professionals analyze and post their views on
published research, confirming its credibility.
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Introduction
Just like any other medical research field, the investigation on the use of virtual articulators in dentistry has its
ethical implications. Research ethics in oral and medical investigations are critical internationally. “Some of the
common international governing laws include respect for humanity, and one is the need for consent and voluntary
independence” [1]. Also, vulnerable individuals should be respected. The privacy of any participant in the research
is a non-negotiable and justice is crucial at all times during the research. The research needs to produce more
benefits than disadvantages for it to be a successful one. Any participant should be aware of the possible effects
of the research, either positive or negative. The research project should always have a sound scientific aim and
standardized care regulations are crucial for research. This paper’s aim is to investigate the ethics in research on
the use of virtual articulator in dentistry. Conducting such a research requires high discipline to follow the set of
ethical standards governing the sector. Ethical principles are mainly to safeguard human rights, and they are
independent of where the research is situated.
During the research on Springer Link, Pro Quest, Science Hub, Science Direct and Google Scholar, I have selected
the 12 research papers, out of 197, that treat the ethics in research in medical and dental clinical research. Since
the research topic involves human participants, ethical issues always arise from such [2]. The following are ethical
principles that apply in the investigation on the use of Virtual Articulator in Dentistry.
Duty to Society
Every researchers and research must contribute to the well-being of society. The primary premise of duty to
society is that research must not be undertaken if it produces no benefit to society. Such benefit is judged by the
researchers, their institution, and their sponsors, rather than by society as a whole or by historians in future
decades, leading to lapses between what researchers and the research community believe is a benefit to society
and what other members of society might believe.
Some unethical activities conducted in the name of medical research involved the inhumane treatment of research
participants without a broader benefit to society or with benefits that could not have been foreseen at the time. In
some cases, duty to society comes in conflict with beneficence, as when society may benefit from research that
may knowingly and intentionally harm research participants.
In modern ethics, both beneficence and duty to society are simultaneously required: Research must benefit or aim
to do no harm to both the research subjects and society. There is no universal equilibrium, since some cultures
place more emphasis on the well-being of a community over that of the individual.
In medical disciplines, the literature states that the primary obligation of researchers should be to their participants,
not to the objectives of their studies. This principle was documented in the first version of the Declaration of
Helsinki in 1964, which said, “clinical research cannot legitimately be carried out unless the importance of the
objective is in proportion to the inherent risk to the subject”.
Research in virtual articulators will improve overall satisfaction of patient with better measurement, hence there
is a direct benefit to society.
Beneficence
Researchers should have the welfare of the research participant in mind as a goal and strive for the benefits of the
research to outweigh the risks. Beneficence is a core tenet of any research that involves human participants, and,
as such, it could be called a pillar of medical research. Simply put, beneficence requires that research be designed
to maximize the benefits to research participants while minimizing the harm to them. According to the literature,
the benefits of the research may not be artificially inflated by researchers to disguise the harms nor to offset the
severity of the harms. In other words, any financial or nonfinancial benefits offered to research participants,

including payment for participation, free medical tests, free medical exams, free vaccinations, and so on, cannot
be considered in an assessment of beneficence.
In medicine, adherence to the principle of beneficence reconciles the tensions between the responsibility to
provide a quality of care and the need for research to test new treatments by requiring researchers to hold the
welfare of the research participant to the highest standards.
In clinical contexts, as opposed to research contexts, a physician is expected to be guided by both beneficence and
the complementary concept of avoiding harm (nonmaleficence). Because research involves more uncertainty than
clinical care, reducing uncertainty is a goal of research, it is understood that there is a risk of harm, which should
be outweighed by the potential for benefit.
Patients that are part of research on virtual articulators will only benefit from new technology that will enable
them to have better fitting dentures.
Conflict of Interest
Conflict of interest is another research ethics in the investigation. This research is purely not meant to benefit
select individuals. The study should be trustworthy from all angles. The research should not target any vulnerable
groups or individuals. It is a common occurrence for students pursuing dentistry to participate in investigations
involving oral health.
Other participants are also mostly those individuals that may benefit directly from the research, like colleagues. It
profoundly depicts a conflict of interest. Therefore, the study can avoid any of that through transparency. An
external partner can be involved to foresee the process of choosing subjects in the research (3).
Conflict of interest is the primary influence of extra personal attention on a professional decision. These interests
include discrimination or financial issues, and they may compromise the legitimacy of the research. With the
conflict of interest, the scientific part of it loses a lot as the investigation aims to serve personal incentives.
It also affects the level of vigilance that the research is crucial to produce the best results. External advisors are
efficient in checking any conflict of interest in the study. The best way to deal with this is first to declare any
possible conflicts of interest in the initial proposal. It serves as a guide, as the research details are available (4).
Researchers should minimize financial and other influences on their research and on research participants that
could bias research results. Conflict of interest is more frequently directed at the researcher, but it may also involve
the research participants if they are provided with a financial or nonfinancial incentive to participate.
The literature documents how conflicts of interest can be financial or nonfinancial (including the provision of
equipment, services, speaking and publishing opportunities, professional opportunities, or any other personal gain
to the researcher). Codes of conduct that discuss conflicts of interest place responsibility on researchers to prevent
and/or disclose any such relationships. Many journals require such disclosure of support for their research from
authors prior to accepting articles for publication. For research participants who are paid for their participation,
the payment itself, as well as any nonmonetary benefits of participating, can create a conflict in preventing the
participant from accurately weighing the risks and benefits of the research.
Informed Consent
All research participants must voluntarily agree to participate in research, without pressure from financial gain or
other coercion, and their agreement must include an understanding of the research and its risks. When participants
are unable to consent or when vulnerable groups are involved in research, specific actions must be taken by
researchers and their institutions to protect the participants. Informed consent may be one of the best-defined

ethical elements across our research. Every discipline we examined that uses human research participants agrees
on the need for informed consent, and we found few variations in how it should be applied.
In dental/medical clinical trials, informed consent:
•

•
•
•

Must use language the research participant understands and comprehends to explain the research, its
risks to the participant, and its benefits to the participant.
Must be given freely by the research participant.
May be revoked by the research participant at any time.
May only be asked of and given by adults who are capable of making an informed consent, and when
research participant are neither adults nor capable of making an informed consent, review boards
should provide oversight to protect the rights of research participants, which could involve engaging
surrogates or proxies (who raise their own issues).

All patients taking part in this research will be informed and will sing the consent form only after confirming that
they understand all what this research is about, and that there is no harm whatsoever for the patient
Integrity
The integrity of the researcher is also a research ethic. It is closely related to conflict of interest. Conflict of interest
compromises the integrity of the researcher and the research itself. It is a responsibility to ensure that the study is
of high integrity. It involves issues such as utilization of funds, use of research methods, analysis of results, and
referencing or citation.
The most common causes that lead to a breach of the integrity of a research include the following. One is the urge
for one to track their career fast. It is common in almost any field of study, and it should be a red flag to the
integrity of the research. Given the research is a life-changing phenomenon and personal gain can be a hindrance
to its success (5).
All research methods or strategies should be present and accessible to any interested party and should be accurate.
Other issues like personal gain and unnecessary competition lead to dishonest activities like publishing false
results. An individual or research team can also withhold data for personal gain.
Researchers should demonstrate honesty and truthfulness. They should not fabricate data, falsify results, or omit
relevant data. They should report findings fully, minimize or eliminate bias in their methods, and disclose
underlying assumptions.
The most frequently discussed aspect of integrity is the importance of honest and truthful reporting of results.
These principles entail avoiding plagiarism and falsification of data and results and striving to remove bias from
research methods and analysis.
Another important component of integrity lies in conforming to ethical rules in applying placebo and deception
in research. Using a placebo as an alternative to the experimental treatment is accepted only when no current
proven intervention exists, or participants will not be subject to irreversible harm.
Plagiarism is another issue with research findings. A researcher may want to copy the findings of another research.
The international media is keen to highlight any cases of dishonesty in any scientific research (6).
Nondiscrimination
Major ethical issue is safeguarding the safety of the participants in the research (7). International bodies mostly
dictate regulations on participant safety. “Failure to comply leads to dismissal of the research no matter how

productive it is.” Human security comes first at all times. Research involving human participants is essential if it
produces more advantages than disadvantages.
Before the research proceeds, the proposal of the study is necessary to provide guidelines through the process. An
individual ethics board is useful to highlight the proposal details. The proposal should outline how the research is
inclined to protect the safety of all human participants. It is regardless of the size of the role that the relevant
participants play. The above review of the proposal is, therefore, necessary, and it is a crucial responsibility for
the project team. After the local report, it is further forwarded to relevant authorities to provide the green light for
the project. It might elongate the project time, but it is a requirement (7).
Researchers should minimize attempts to reduce the benefits of research on specific groups and to deny benefits
from other groups. The principle of nondiscrimination seeks to guarantee that human rights are exercised without
discrimination of any kind based on race, color, sex, language, religion, political or other opinion, national or
social origin, property, birth or other status such as disability, age, marital and family status, sexual orientation
and gender identity, health status, place of residence, economic and social situation.
One approach to nondiscrimination is fair subject selection. It is defined as the selection of subjects so that
stigmatized and vulnerable individuals are not targeted for risky research and the rich and socially powerful not
favored for potentially beneficial research.
The APA says that “Psychologists recognize that fairness and justice entitle all persons to access to and benefit
from the contributions of psychology and to equal quality in the processes, procedures, and services being
conducted by psychologists.”
The use of virtual articulator in dentistry requires human participants. It is because it involves the design,
manufacture, and fitting of artificial replacements for teeth and other parts of the mouth. The technology also
directly affects the recipients of these parts; therefore, human safety is essential. Failure to observe social safety
leads to immediate or future complications, which is detrimental to the quality of the research (8).
Respect for human rights is not just about the safety of human participants, as is also about maintaining fairness
and justice during the research at all times. The study should strike a balance between the benefits and the risks.
(9) The participants should face fewer risks while getting benefits from the project. In the use of virtual articulator
in dentistry, participants get a lot of benefits, as the technology aims to solve problems associated with artificial
teeth replacements. It also saves time, as it is faster than the old way of making such replacements (9).
Nonexploitation
Researchers should not exploit, or take unfair advantage of, research participants. Exploitation exists when there
is unequal distribution of the burdens or benefits of research, particularly when research is conducted on categories
of patients made vulnerable by impairment, institutionalization, or economic conditions and who are likely to bear
only its burdens. Exploitation may occur when a population is singled out for recruitment as research participants,
bears the full risks of the research, or does not enjoy the benefits of the results, and historically this includes
research with racist or other prejudicial motivations.
Vulnerable people participating in the research must provide their consent before proceeding as their interests and
privacy are non-negotiables. Vulnerable people include children, the poor, or the elderly, and they are one of the
highest targeted cases in this research. Consent from these people is a necessity, and further approval from relevant
authorities is required.
The vulnerable can also include those people who do not have medical insurance and those without knowledge
about research ethics and regulations. Their consent also matters, and according to research, it shows that they are

among those profoundly affected by dental health. Such people are most likely unable to understand the
importance of consent; therefore, it is vital to understand it as an ethical issue (10).
Privacy and Confidentiality
Definition of privacy states that: “Research participants have the right to control access to their personal
information and to their bodies in the collection of biological specimens. Participants may control how others
see, touch, or obtain their information.”
Definition of confidentiality states that: “Researchers will protect the private information provided by participants
from release.” Confidentiality is an extension of the concept of privacy; it refers to the participant’s understanding
of, and agreement to, the ways identifiable information will be stored and shared.
According to the Declaration of Helsinki, every precaution must be taken to protect the privacy of research
subjects and the confidentiality of their personal information. Privacy and confidentiality apply to research that
uses human participants or data about humans. The privacy issues raised in the literature center on the management
of research participants’ information. It begins with the protocols that the scientific community should follow to
ensure against the disclosure of personal or confidential information. These include de-identifying personal data,
encrypting it (along with the codes used to link identities), limiting access to a minimum number of people, and
planning for how confidentiality will be maintained when information is shared among sponsors, collaborators,
or coinvestigators.
Professional Competence
Researchers should engage only in work that they are qualified to perform, while also participating in training and
betterment programs with the intent of improving their skill sets. This principle includes choosing appropriate
research methods, statistical methods, and sample sizes to avoid misleading results.
Across disciplines, professional competence is described as an ethical principle that presupposes that researchers
are trained in and using appropriate research methods. Additionally, this ethical principle suggests that researchers
adhere to appropriate safety standards when conducting their research. Professional competence places the
responsibility on the researchers to have such knowledge, training, and awareness. It does not allow ignorance of
certain research methods or research practices due to lack of training or awareness to act as a justification for
noncompliance.
Professional Discipline
Researchers should engage in ethical research and help other researchers engage in ethical research by promoting
ethical behaviors through practice, publishing and communicating, mentoring and teaching, and other activities.
Professional discipline relates to how a researcher adheres to ethics; how a researcher promotes ethics, including
through mentoring and training other researchers and acting as a reviewer for other researchers’ studies; and how
a researcher enforces ethics, including by conducting peer review of research submitted through publication and
other activities. Professional discipline implies the internalization of ethical principles and their external
expression in behavior across the board. It requires researchers to do their research and related activities ethically,
and it encourages sponsoring agencies and professional outlets, such as societies or journals, to enforce ethical
practice. In some cases, codes of conduct differentiate between professional discipline (researchers should
promote ethical practice within their discipline) and adherence to code (researchers should themselves practice
ethically). In this report, we combine principles.

Conclusion
Research ethics is a sensitive topic either when discussing human rights, the integrity of research, or conflict of
interest. Research ethics, a wholesome practice, and preparation are crucial. Highlighting essential research ethics
at the beginning is vital to avoid any of them. Research is only meaningful when fundamental ethical values are
present. It is also critical to ensure that the study brings more benefits than disadvantages.
Given that the research on the use of virtual articulator in dentistry is crucial to dental health around the globe, the
study should be of high accuracy. The research findings should be published fully, avoiding any form of
plagiarism. There is a global problem of false or copied research findings. The internet is an open-source tool, and
this information reaches a lot of people who use it unknowingly, making it easier to publish research findings
online. It increases the rate of false information online (7).
Integrity is critical in any scientific research. Integrity builds the reputation of a research and the researcher
involved. Peer reviewing is an appropriate measure to deal with integrity. It is where different professionals
analyze and post their views on published research, confirming its credibility. It is a standardized regulation not
only in medical research but in other fields too. It is common in government-controlled portals (8).
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